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Development and management of cattle pastures in the high rainfall zone. 
AIM 
To compare the effect of pasture species, pasture management and grazing 
management on pasture quantity, quality and cattle production, 
TREATMENTS 
1. Control - annual pasture, continuously grazed. 
2. Perennial and annual pasture, continuously grazed. 
3. Annual pasture with topdressed autumn/winter nitrogen, 
continuously grazed. (In 1990 oats were sown into this 
treatment in an effort to increase early winter feed production) 
4. Annual pasture with direct drilled annual ryegrass and 
topdressed with autumn/winter nitrogen, continuously grazed. 
5. Annual pasture with spring deferred grazing. 
The experimental layout is a randomised block design with 3 
replications (ie. 15 plots). Each plot is 1.5ha in area. 
In 1987 the annual species only plots were sown to subclover, balansa, 
serradella and annual ryegrass. Also in 1987 the perennial species 
plots were sown to strawberry clover, white clover, phalEuis, 
perennial ryegrass, tall fescue and cocksfoot. These perennial 
species plots were oversown with the annual legume/grass mixture in 
1988. 
The trial commenced in 1988 with 3 weaners/plot (2/ha) allocated to 
treatment plots by stratified randomisation. The animals remain on 
the plots for 12 months (Jan - Dec). They are replaced each January. 
Pasture availablity, and quality are assessed monthly. Pasture 
composition is determined in autumn (after germination) and in spring. 
Animal body weights and condition score are assessed monthly. 
Available pasture treatment differences have been small, particularly 
in 1988 and 1989. During 1990 the control treatment (annual pasture 
species, continuously grazed) was becoming less productive than the 
treatments receiving aditional nitrogen, ryegrass and nitrogen or a 
spring deferrment. The perennial/annual pasture species plots were 
less productive than the control during June-October. 
The amount of available pasture has increased since the start of the 
trial (1988). This is a consequence of more favourable growing 
conditions, especially in 1990, but also due to understocking. 
Treatment differences in pasture quality as measured by dry matter 
digestibility, crude protein and metabolizable energy have been small. 
Differences in pasture quality during 1988 - 1990 have been minor. 
As a direct consequence of the combination of a low (fixed) stocking 
rate and favourable pasture growing conditions, the available pasture 
has been under utilised. This has limited the potential of any 
treatment differences in liveweight and body condition. 
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The growth and persistence of the perennial pasture species has been 
very limited due to a poor establishment technique and the set 
stocking grazing management from year two (1988). Phalaris is evident 
in one plot at an insignificantly low density and has almost 
completely disappeared from the other two. Perennial ryegrass has not 
been positively identified in recent seasons. Tall fescue only lasted 
one year, 1987. Strawberry clover is evident in small patches, which 
appear to be slowly increasing in size. White clover only lasted one 
year. 
It has been decided to terminate the perennial treatment for the 1991 
growing season and to use the three plots to obtain preliminary data 
on pasture management strategies to lessen the autumn/winter pasture 
feed gap. This information will help define future treatments for 
subsequent trials. Three strategies to be tested (one in each 
available plot) are: 
i) Autumn deferment on annual pasture. 
Addition of oats for strip grazing in winter, after oats are 
35-40 cm tall. 
Summer/autumn self limited lupin supplementation. 
Superimposed on these treatments will be a range of grazing pressures 
during spring, higher than the one used for the current experiment. 
TABLE 1 
87V8 - AVAILABLE PASTURE (kg/ha) 











Dec 89 5990 6120 6440 6260 6110 6180 
Jan 90 3780 4250 4280 4160 3990 4090 
March 3010 3350 3250 3180 3160 3190 
April 3380 3890 4170 3490 3410 3670 
May 2830 2870 3070 2890 3120 2960 
June 2690 2540 3200 2910 2850 2840 
July 2380 2070 2930 2740 2480 2520 
August 2730 2330 3200 2960 2800 2800 
September 3850 2960 4290 4210 4060 3870 
October 4780 4090 5190 5220 4980 4850 
November 6970 7050 8260 7780 7650 7540 
December 6390 6450 8300 6970 6680 6960 
MEAN 4060 4000 4720 4400 4270 4290 
TABLE 2 





















Jan/Feb 4090 50.0 6.9 9.4 263.7 1 
Mar 3190 48.6 6.7 8.4 279.8 32 
Apr 3670 44.7 6.1 7.9 265.1 -29 
May 2960 61.3 8.6 20.1 271.1 12 
Jun 2840 75.0 10.7 28.0 313.8 85 
Jul 2520 79.3 11.4 24.8 347.1 67 
Aug 2800 78.1 11.2 25.5 374.6 55 
Sept 3870 78.4 11.2 25.2 397.6 46 
Oct 4850 76.1 10.9 19.7 432.7 70 
Nov 7540 65.6 9.3 11.4 459.7 54 
Dec 6960 58.0 8.1 10.1 485.2 51 
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PhalEuis evaluation 
In 1989 ninety three lines of a Phalaris arundinacea backcross with 
P. aquatica, bred by Dr R.N. Oram (CSIRO Canberra) were drill sown into 
unreplicated 10m single row plots at Vasse Research Station. In addition 7 
controls (with two replications) were planted. Similar trials were planted 
by Mr L. Cransberg (Albany) and Dr R.N. Oram (Bendigo). 
The V.R.S. trial was flash grazed with either cattle or sheep during 1989 
and 1990. 
Persistence through two summer droughts into the third growing season was 
assessed by tiller count/10 in row after germination in April 1991. 
The persistence of the 93 test lines ranged from zero (2 lines) up to 212 
tillers/10 row. 30 lines exceeded the mean of the seven controls. Of 
the controls the oldest cultivar, Australian, persisted very well. 
The persistence rankings of the 3 sister trials, together with another 3 
related trials (the V.R.S. trial having 41 test lines and 4 controls hand 
planted in 1990 x 2 replications) will be collated by Dr Oram. It is 
anticipated that from 1992 pasture yield evaluations will commence on a 
number of lines that have showed promise over the 3 sites. 
TABLE 3 
Line Identification 
No of Tillers 
/10 m Row Line Identification 
No of Tillers 
/10 m Row 
1. A-S-0-3 212 8. BC1-6-7 116 
2. BC2-11-36 163 9. UNETA* 104 
3. Australian* 159 10. SIROSA* 66 
4. A-S-0-2 154 11. Perlagrass* 48 
5. A-S-0-2 143 12. Sirolan* 44 
6. BC2-6-4-1 124 13. Sirocco* 24 
7. A-S-0-5 120 14. BP88* 16 
* Controls (Mean of 2 replications) 
NB Overall trial mean was 50 tillers/10 m row 
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Evaluation of annual and short term rotation ryegrasses. 
The increasing range of annual and short term rotation ryegrasses have been 
evaluated in the high rainfall regions of the South West since 1986. To 
date promising later maturing cultivars such as Concord (in particular), 
Progrow, Aristocrat have consistently outyielded the standard early 
maturing cultivar Wimmera during the early winter period and in spring. 
These later maturing varieties have the potential to more fully utilise the 
whole of the growing season and to be conserved as hay during drier spring 
weather, whilst still retaining digestibility, protein and metabolisable 
energy. Viable seed production for self regeneration from later cut hay 
pastures is often low yielding when compared with the early seed production 
of Wimmera. 
Ryegrass research is continuing to evaluate this seasonal yield of 
experimental lines in addition to the recently released cultivars over a 
wide range of soil types in the Harvey, Bunbury, Busselton and Manjimup 
areas. More specific ryegrass research is aimed at: 
(a) sowing techniques ie. control of spring seed set in the year prior to 
sowing, direct drilling into newly germinating mixed pastures, 
conventional cultivation/sowing. 
(b) second year regeneration. 
(c) black beetle control at sowing. 
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Organochlorine residues in soil and plant 
Aim 
To determine the relationship between soil and plant Dieldrin contamination 
in vegetables. 
Background 
The 0/C contamination of vegetables for either human or stock consumption 
is required to satisfy health and export regulations. Stock on 
horticultural enterprises can directly graze vegetable crops either by 
accident (poor fencing, etc.) or by design to remove postharvest or 
unsaleable crop residues. Volunteer vegetable crops and processing factory 
byproducts, eg. potato peelings, vegetable trimmings etc. can also be fed 
to stock. 
The Dieldrin Maximum Residue Limit (M.R.L.) of vegetables for human 
consumption is 0.1 ppm expressed as a fresh (whole) weight basis, 
presumably because vegetables are often eaten raw. This standard contrasts 
with previously reported pasture, crop and soil 0/C levels which have all 
been expressed on a dry weight basis. 
The % dry matter in vegetables can range from 4% (lettuce) to 15% 
(beetroot), therefore the risk of obtaining a fresh weight violative level 
is lessended by a factor of 25 to 7 respectively, relative to a dry weight 
M.R.L. 
Experimental Method 
From previously tested areas within a farm paddock, a suitably high level 
of Dieldren contamination was located. An area approximately 4 m x 4 m 
was rotary hoed to a 10 cm depth and approximately 2.5 tonne of this mixed 
soil transported to an experimental site at the Bunbury Regional Office. 
This soil was mixed again as it was deposited inside a 2 m diameter x 0.5m 
high weldmesh container lined with perforated plastic sheeting. The soil 
in this 'pot' was now allowed to settle for three months. 
This procedure was repeated on six farms covering a range of soil types. 
In July 1989 all six pots were weeded and eight soil samples to 10 cm 
depth/plot were collected. 
In mid August 1989 the pots were fertilized with 1000 kg/ha of potato E. 
Seed of carrot, radish, dwarf bean and corn together with seedlings of 
beetroot, onion, lettuce, cabbage, silver beet, capsicum and tomato were 
planted. This range of vegetables covered the more popular root, leaf and 
fruit (seed) categories. Unfortunately there was insufficient area in the 
pots for potatoes, however, these were grown in 1990. 
The vegetables were sprayed with insecticides (Ambush, Rogor), fungicides. 
(Mancozeb) and herbicides (Fusilade) when required. All pots received 
25 gm of urea and 25 gm potassium sulphate/week. 
The vegetables were harvested when mature, washed free of visible soil, 
and 500 gm samples sent for 0/C analysis. The root and fruit vegetables 
were subdivided into the human edible part, eg. radish root and the leafy 
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remainder, eg. radish leaf; both fractions which can be fed to stock. 
The cabbages and lettuces were also subdivided into the edible outermost 
and inner sections after discarding the most external leaves (which 
generally would not be eaten by humans). 
One bulked soil sample/plot was collected at planting, midseason and 
during the harvesting period. These were analysed for 0/C's in a batch. 
Results and Discussion 
Most vegetables grew satisfactorily to marketable quality with the 
exception of corn which pollinated poorly. This vegetable was not 
submitted for 0/C analyses. On one of the loam soils beetroot, onions and 
capsicum failed to grow to harvestable size. Reasons for this are unclear 
but may be ralated to low pH and/or trace element imbalance. Other soil 
factors and pests may also be involved. 
Dieldrin levels expressed on a dry weight basis, as relevant for stock 
consumption, are presented in Table 4. 
The Dieldrin contamination of vegetables is dependent on soil factors 
(level of soil contamination, soil type and soil structure) and plant 
factors (vegetable species and plant part). The effect of the soil factors 
are quite similar to those reported for pasture and crop species, ie. at 
equivalent levels of soil Dieldrin, loam soils contaminate vegetables more 
than peat soils, and poorly structured barns will contaminate vegetables 
more than well structured loams. 
Dieldrin contamination of vegetable species was essentially restricted to 
the root vegetables (beetroot, carrot and radish) and lettuce, although two 
cabbage and a capsicum leaf sample did just reach the animal M.R.L. of 0.05 
ppm (dry weight) in two of the loams. The direct contact of Dieldrin 
contaminated soil with the roots of carrot, radish and beetroot during the 
entire growing period caused the high levels of Dieldrin recorded in these 
vegetables. The actual uptake mechanism was not specifically studied but 
appears to be by both adsorption and active absorption/translocation. 
Of these root vegetables, carrots were the largest in mass and most 
contaminated relative to radish or beetroot. Leaf parts in carrots and 
radish, but not in beetroot also contained Dieldrin although two to ten 
times less than their respective root part. 
The inner leaf samples of lettuce were less contaminated than the outer 
leaves, and again indicate an active uptake mechanism of root absorption/ 
translocation in addition to external adsorption. 
The feeding of root and leaf parts of root vegetables and lettuce tops to 
animals must be considered a high risk for body fat contamination if  these 
vegetables have been growing on soils contaminated with Dieldrin residues. 
Only the carrot root samples grown in the poorly structured loam exceeded 
the 0.1 ppm fresh weight Dieldrin M.R.L. for human consumption. The 2.33 
ppm dry weight levels equates to 0.28 ppm fresh weight. This is the most. 
serious soil-plant contamination relationship observed in the research 
programme, ie. a large rooted vegetable growing in a soil which most 
readily contaminates plants and animals 
TABLE 4 









Loam* Loam Loam Sandy 
Loam 
Beetroot Leaf 9.7 <0.01 <0.01 <0.01 N/S 0.02 0.01 
Root 14.8 0.01 0.02 0.19 N/S 0.12 0.04 
Carrot Leaf 10.8 0.05 0.02 0.26 0.13 0.02 0.06 
Root 10.6 0.15 0.11 2.33 0.74 0.30 0.58 
Radish Leaf 5.8 0.08 0.02 0.20 0.09 0.09 0.08 
Root 4.4 0.06 0.03 0.59 0.25 0.20 0.27 
Onion Leaf 8.3 0.01 <0.01 N/S N/S N/S <0.01 
Bulb 11.8 <0.01 <0.01 0.03 N/S 0.03 0.02 
Cabbage Outer 9.7 0.02 0.02 0.06 <0.01 0.03 0.05 
Mid 8.4 0.02 0.02 0.03 0.02 0.02 0.06 
Inner 8.4 0.01 0.02 0.03 <0.01 0.01 0.05 
Lettuce Outer 3.0 0.44 0.64 0.25 0.27 0.07 0.37 
Inner 4.0 0.13 0.24 0.21 0.27 0.07 0.12 
Silverbeet Leaf 7.4 <0.01 0.01 0.01 0.03 <0.01 0.01 
Beans Fruit 11.0 <0.01 <0.01 0.01 0.01 <0.01 <0.01 
Capsicum Fruit 7.0 <0.01 <0.01 <0.01 0.01 N/S <0.01 
Leaf 11.7 <0.01 <0.01 0.05 N/S N/S 0.01 
Tomato Fruit 5.6 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Leaf 8.3 0.02 0.02 N/S N/S N/S 0.02 
Stalk 13.2 0.02 <0.01 0.21 0.07 0.03 0.03 
Soil Dieldrin (ppm) 1.43 1.90 1.51 1.21 0.83 0.76 
* Poor structured loam 
N/S - Not sampled 
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The accumulation and rundown of Dieldrin in wethers (5841EX). 
The background, aims, experimental method, and the first years results and 
discussion have been reported in the 1989 experimental summary. 
The latter phase of the study was continued until December 1990 on six of 
the sites (these were Brookhampton, Donnybrook, Jindong, Manjimup, 
Carbunup and Pemberton) with similar measurements being obtained at 
regular intervals. The sheep monitored during this phase were the 1989 
Main mob and the 1989 Replacement mob. 
During 1990 at each site, the level of body fat Dieldrin again increased 
during summer and autumn and decreased during winter and spring. This 
seasonal change once more paralleled the levels of Dieldrin in pasture. 
Importantly, the 1990 body fat Dieldrin levels were very similar to the 
1988 and 1989 body fat levels. This trial indicated that there is little 
risk of long term accumulation of Dieldrin in body fat. 
Wool fat levels of Dieldrin during 1990 were similar to those recorded in 
1988 and 1989, and were all well below the industry standard limit of 3.0 
ppm Dieldrin. 
The completed 30 month study has provided a lot of information on Dieldrin 
contamination in wethers. The most important conclusions are: 
- The level of body fat Dieldrin is seasonal. It increases during summer and autumn and decreases during winter and especially during spring. 
- This seasonal uptake of Dieldrin is directly related to the seasonal levels of pasture Dieldrin contamination. 
- Pasture Dieldrin levels are directly related to the level of soil 
contamination, soil structure, soil type and inversely related to the 
availability of pasture. 
- Sheep can be grazed on contaminated land during spring in Western Australia when there is a flush in pasture growth which results in a 
large amount of relatively uncontaminated feed being available. 
- MRL levels of Dieldrin in the body fat can be exceeded when sheep graze 
on contaminated land, especially if  there is less than 2,000 kg DM/ha. 
- There was no continual accumulation of Dieldrin in the body fat of the wethers in the Mediterranean environment studied where there were 
marked seasonal variations in the quantity of pasture available and in 
the level of Dieldrin in the pastures. 
- Dieldrin is lost relatively fast from sheep. the rundown times observed were relatively short compared with the results obtained in 
cattle in Western Australia. 
- There was no problem with the level of Dieldrin in the wool fat. The critical level of 3 ppm was not exceeded at any site. 
